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^^°h v # ^1 5") V- -<?] e^^I^eI o) Ell o| {ARRAY OF PULL-UP TRANSISTORS FOR HIGH 

VOLTAGE OUTPUT CIRCUIT} • 

5. l£ NMOS #^ S^l^Ei ^ NMOS 1=^1^71- ^t)]^ ^5fl°l 

£ 2^ NMOS #^ S^l^El ^ NMOS ^W^^7> i^l£ ^sflo] 

£ 3^ ^Hfl^l NMOS #<3 H^l^f- ^ ^asj^o] = <y H^^l^Ei o]z]]o] 

H 4^ £ ^ a] ofl ofl #^ B^l^ ^ ell °1 1" HAltl ^^£olcf 

£ 5c £ 4^1 I-I'f 4^ £ 4l ^HHl 4^ ^ ^liEi 

^eljoli- ha1*1 ^Holcf. 

■ 

eI ^ ell on- s^ltt ^£°14. 



1020020044222 #3 2002/12/12 

<8> £ «V£*fl Jl^^-.#^^S.ofl ^illl^ , D| ^fl^o.^. JL^«y- 

44 Si^l't^ ^(Vss) £&tt SM^tS! ^(VdcD-i: 

<io> £ l£ NM0S #^ S$4^1 ^ NM0S ^^}^]7\ ^^1^ ^2flS] 

Sir H-^r^E £^<?lcf . 

^ ^eflHi- #3*Br #^3^* ^u]<5]-al Input port; IN n)°l] 

h^x1^e^(2) ^ # t}£ £ $4 ^(4) 2] 7)1 oje PM0S M^^iEi 

91 #^ M^liE-K2)£| ^Hefl'i ^(VddH ^^^al, NM0S M^liE"!'?] 

#4£: m^4^(4)S] iOife ^-¥-3113 #<#(VssHl ^^4. S 314^(12) 

2} Hefl°]4 J= ^4^1(4)^ J=3l<y£ #^#(0utput port;0UT nH 

on r 
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<12> ^7} Efl«|^5i(L/S n)1^1 l-^^S^l- %7\ B^^l^B^(4)fe ^ 

-_$_J£S]iL ^"71 3=^^(2)7} ^"71 #^5]S^r ^7} *H 31 1 

(Vdd)l- #^4. ^7l ^lt4iSE(L/S nHH #4£ ^1517} #7] 

<13>. f&cf-E- #^S]S.£^1, NMOS ^ #^5)S7l- £>4. NMOS 

e^^I^eII- £fe #^3^ NMOS e^^I^e^I- ^5\g.2\- ^ e^fl 

o] S)s.7> n&|u(- ( NMOS #<3 S^^iEi# ^ #5^5.^ NMOS 

<i4> £ 2^ NMOS e^l^Ei ^ NMOS ^^1^7} ^a]^ ^efl^ #^2) 

<15> £ 21- ^-S^, PM0S -t^ M€*l^lr 5fe 4?}7MS, 

(Input port; IN n)°fl ^ ?^ efl^^SS 5}S(L/S nH ^33^ £3 3 

SHJ-Efl'SlS ^)£Ss]o] NMOS §^ S^liB|(6) * NMOS f- 4£ Tflo] 

^£]JL, NMOS e^xI^e^o] #4^- ^^x]>:E^(8)5l d^S-^ S.-fsfl1D ^<£(VssHl 
(Output port;0UTn)^l ^^eflf^- 



1020020044222 #3 'UA- 2002/12/12 

<17> #71 E|11^e( L / S n )6\)A] ^<$*\s.7}. #t|-£ m^^l^(8)fe € 

-^.SS]JL #7] S^^1^E|(6)7> ^-^^H #7] #^5]S^r #71 

(Vdd)».#^OT-. ^^), #71 ell»l4mH(L/S nHH #4£ #^5)^ 

E^^l^( 6 )7l- El-^SSU, #7l #cf£ S€^l^EK8)7l- €-e^H #7l #^ 

sl^fe #71 S^-3l>§ *I<y-(Vss)-§- 

<18> c 3 ^ PM0S H^^^E^Il- g±r H^l^ c^eflo) 

^ E.®*)^ H^l°l» 44\H ^£°14. 

<19> JE 3# %^s->^, *>-E*fl 71^-ofl n ^ °J<*(12) ^ p1 g ^«^( 10 ) oJ03^ uj.^] ^o} 

Sfal, (12H PMOS £^^^E-H;(l6)-i- afl^^VlL, pH <8^(10H NM0S £^*1 

^1-(14)# till*R!4. ^HH-°-S- S.^ -g^l^Hl ^#*}7l *fl^ 

<20> caI^I^ #5**1 ^ A S^^l^Bil;5l £Lefl°] ^ 711 ©IE #^8r «1|-*H 

Sl^l- ^^*V4. NMOS a?H^4 TflolS #^-(18) * PMOS E^l^sl 
71HE ^^-(20)^ ell^^S. si Soil ^^slol, PMOS S € *1 ^i -& ^1 ^£41(26)^ «fl 

f-SH °1 sfl ^ #*?H1 ^^al, NMOS S^l^l:^ ^0^(22)^ tifl^^ -g-^- 

<H S-^-ellt *1<?H1 ^#^4. 5E?V, aJS cfl^Kr PMOS e^^i^e^ c e1 |o]( 28 ) ^ 
NMOS S^l^EiSl £ellol(24)# «fl^# -f*H ^S 

• *fl T^^M Ufl^-oll J^o} f^Jrl^ollAl §c£ E 31*1 ^ ^ #t}£ 

^ <^tiV^o] MOSS^^l^El ^Cf. ZL^iq-, ^ ji^oj. ^-£j S7 j. 

0O_7 



1020020044222 #3 °^\: 2002/12/12 

4£ H«iE]^ ^1- £4*1 ^>7l nfl^-ofl ^ $4 4bH, 

^^S7} ^A^- tiKE*)] ^tHH ol^^=^!^l 

^(DMOS Tr.;Double Diffused Transistor ) 7} $14. 
[^ol ol=-^> ^ 71^^ 4*H1 

4£el °m^r ®°$S>.^ MM^Ei o^o]^ #o]^ci| 014, 

E^jxl^Ei efl o] *fl^4. °1 ^$*]^E| 0^40]^, til^l 7^4, #71 ^ 

E^l 7l# ^-Ofl 0114^1^4, A oM ^^H^^l ^0.5. Hfl^El n 7fl4 O]^ 

SJ-aj. Egx]iE^)(DM0S Tr.;Double Diffused M0S Transi stor )l-g- ^tHr4. #4 A °1 

<25> <#E]H4 ^71 4^3Kr M$4^4"b ^44^4^ E^x]^ 

(VDM0S Tr. Vertical Double Diffused M0S Transistor) H ^ &4- n^B^ n^l^^Hr 

E^xl^EiS. §^ M314^4 4 4°lfe ^1 J£^4 4^4, #4 7l^ #ofl 

^4 42 E41I4 ^^M^f^ SW, "#4 44 ^ #4 44^4^# 4°H1 

on o 
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A2 5-^$ ^^(burried layer H 7fl^£]Jl ) ^7] o^eAa!^ #ofl ^3 
A3. ^r7l]^ ?r1l sfl^lK looped insulat ing pattern)^ ^^AS. y fl^l€^. 

A cM 4^ M 2fl^.^l^4°J °fl^^4^^ A o >J f°fl Tll^S 5fl€°l ^€ 

(mesh-shaped)^ ^3-.°) 4. TflojE sfl^^ in#^ aV 7 ] ofl ^ e« X| # 

^ofl 4,0.^ ^<^ol ^^SlJI, #7l ^ 3fl€lr 7>>o}o] Aj- 7 j ofl^HflAl^^ 

(LDM0S Tr.; Lateral Double Diffused M0S Transistor)^ ^ aI^-P^^ t^ 0 }^^ 
. S^l^S. E^flxl^Ei o) o] ^li 51*1^ 71^4, <#7] 7)% tfoj] 

Cf. ^7l 2fll 51*1^ ofl^Rr ^"71 01] 5q ^ a] ^ ^ tflofl ^2 51*1^ lol 

4. ^-71 42 £^1^ A oM *lll 11-^ #=^1-0)1 AVtq-ei tgEfl 

( ladder-shaped)^! ^» 7 r *14. #7l ^^1^ ^o\] ^ ^o]^ sfl^s. 
(looped gate patterns)^ ^^14. A o v 7l ^ ?\]°]^ sfl^l:^ ^7] z]- *fli 51*1^ ^ 

^ looped insulating pattern)^ 7fl7fl^ltf. <#7] ^Q^Z) ^l^* 

OQ-Q 
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^ ^&&o\) ^i^h ^7l ^li £#1] HI- i-fl^Hl 44 ^^1^1 ^£4. 

<27> O]^ %&f%d\ ^o] wl-^-^*l ^oMl^Tll ^4^1 

^rS- aJ4. 4?14 ^Hllr4 7fl4£ ufl-g-ol ^t^i^fl 

4 -r 5^^- ae]Jl ^^7Hl7fl £ 4 A cM ^ 44 4*fl 

^4^4^ ?H4. £^1-^1 aH4, # ^ <$q^r£\ ^^H^ 

4^ # Sfe 71^: 4°H 33 ol^^ jc- ZL# A}©H *o] 7 fl 

« $14. ^14 ?4*\*\ ^-°J?r #^S.^& f^litt 44 

\H4. 

<28> s. 4fe lt^4 *1U ^4°H1 4# E^fl^^El <H 31 oil- £Al^V 

1 » 

^•dH°14. 

<29> s. 5^ £ 4^ i-rt 44 3*114 £ *Hi ^HH 4€- m^I^eI 

<30> £ 4 I £ 5t #2:^, 4^ ^€4^ 43Hfe n*fl^ 

(50) 4H1 ^^^4^^(54)^- i^-^4. ^71 7] #(50) ^ #7] ^1 

^^^l°i#(54) 4°H ^^(burried layer; 52H 7fl ^fl ^ ^| $J4. *fl<y 
#(52)£ i^^Al ^^(54)^.4 w.^ # ^a>^o14. #7] n 

^ ofl3i]iHAlQi*(54) ^6fl 4^r4^ ^ ^914 sfl€l-(looped insulating patterns; 

on i r\ 
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56)<>1 :MJS1 ¥3L ^^H^S flfl*l€4. <$7] A y i^.A 3fl^(56)^S ofl 

$|*H2l n ^ ofls]^Aloj^(54) TflojE 3fl^(70)ol ^^€4. TlH^- izfl^ 

(70)3 £3) ^ # 7 ] ^ 4^^1^(54)51 Aj-wofl f^cf. # 7 ] ^> 

^ sll^i(56)$l ^^(inner sidewall; 56a)£r ^7} TlHE 3fl^(70)2l ^V-r-^l 

^l^Vcf. Aj- 7l ^o]^ 2fl^i(70)^r ^ l^ilS- 2x\$m°.S. wfl°l€ ^7fl^l 

_2.H^#(55H $>$^l nfl ^^Efl ( m e S h-shaped) ^1 ^cf. 

<3i> ^-71 TflolM 2fl^(70)5l zj- _£.H\3(55)<Hl ^ a] <*^(54) ^1 p«§ 

-g-*H^°4(body region; 58H ^£4. #7] p^ °3 (58)£ #7l 7)MS 4^(70) 

oA^sM^^l ^SLS, £3 4ol ^-7] -g-^l<3<* 

(58) nIH jl^-JE £.£#(62)°] ^£4. #7l n^S] ji^JE i^.i#(62)£: # 
7l (55H p^ ^•^1°J^(58) &^°\] 1$^$.^. A J"7l £^ (55H 

P^ ^-^1°J^(58) vflofl ^-71 n ^ ^i^(62)ofl °J^H P^ ^<3#(64H % 

^£4. ^71 p^ ^°4#(64)^r S^l^E-171- -g^fe #7l n ^ Jl^£ 
(62), ^7} p^ ^1^^(64) ^ #7l rrf °1l3il^AlQi^(54)ol 7 )% wH^^r H^x]^ 

3 5. ^-^ffe ?A^r A°\^K\. in. A] S} ^ ^-o}, AV 7 | n ^ j7^ £ ^^.^^(62)4 #7] 

0)13)^^^^(54) o. a o v 7 ) ^olE s()^(70) ^HMH i^T^el o]^£)ol e^*]^ 
^1 ^-gr ^51W. ^71 p*§ s.^l^^(58), #7} p^ ^^^(64) ^ Aj-7l n% JL^S. 
i^(62)£ £^1^^ oj ^(gg)^ aj-e)-^, is}i+°\ Tfloje ^ 

(70 H 2*}^°.5. tifloi^ 4^7115] + °|^l-(65)ol °J^tVT^.- 
<32> a o i-7| $$;gojBf 21)^^.(56)^ sl^rt( outer sidewall; 56b ) ^1 ^f^H 

oil 2) i«a1 Qjf (54) ^<H1 s.elSH*( 60 )o] ^A^q-. Aj- 7 ] n ^ H.e)^E^( 60 )^ $ 

OA 1.1 
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7) n ^ o 1 1^i«a]^^(54) xJj\o\) #7] °fl<y#(52H] 3^f€4. A c v 

7l He)SE#(60) xflefl nl! JL^S. 5.31^(66)4 H^€4. #7l 

#^ SM^Bjfe ^-7] nfl^^Eflol ^o]^ 3fl^(70), ^-71 <^(65) ^ 

^71 EEfl°J ^^(67)t ^r^°l^^ m*ffl*lrM(VDM0S Tr.;Vertical Double 

Diffused Metal Oxide Silicon Transistor)^ 4. AA$\ *r*Mlr3H]; S^l^^- 7fl 

S^^l^l-e ^^g- ^rtr4. ^lfitll, ^- 7 i ^ E^xliE|^eflol 

i- ^ t3°1^H£ sa^iiEiiei si-43 t=3i<y <g<^4 

4 v 7l Tfl-olM Bfl'^(70)oll AA ?IMM ^^-(74)01 ^7l 4 TlHE sfl^ 

(70)^.5. <H1 414^^1 24^3 «fl t l^ ^^#(65)^1 ^^(72)^1 ^ 

€4. #7l ^^(72)^ A 4^(70) *r4^ «11*1€4. Hell 

°A <^(67H1 4^7fl^ =5ll«y ^^-(76)^1 ^£4. ^tfl, ^-71 £^-(76)£ 
n^fls] ^ ^<£4 3)1^(56)1: a}o)c>1 t= e floi oj<^ (67)o il 34*^ ^ oj 

4. J£*l*r*l£- &#*1#, #7l ^(72)£ ^ aV£*ll di7>S] 4^- ^ 

<^H #4£ S $4^1 1^1 c efl o] ^q-ofl s>4^ ^#4^, 4€- #D=.2.3. -n 

#aj^Hl 3#€4. £th -8-71 #^l-(76)£ ^H^lt .^SM 4 

^anm ^ < y-°i si7>€4. 4*14^-3. #71 7iM£ ^^.( 74 )^ ^^^he ^^i 3 #3 

4. Tfl o)E ^(74), ^71 £31 <>] ^(76) f> #7l ^(72)^ 44 Tflo] 

9Q-10 
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e saj^.(79) f -^3]°2 ^.Bfls.( 77 ) ^ ^^^(75)^..^.^}^ #7] TflojE aflti 

(70), A o v 7l °J^(67) ^ -8-71 ±SL^ <8^(65)4 ^#€4. #7l tIMe ^ 

(74)£ ^jzj- £0] #71 tHe 3fl^(70)^l 3]^ ^4f€ ^ ojrf. aejt}, #7l 

Tlloje ^^(74)^. # 7 | 7,1 o]e sei^(79) vflofl s@J-felzz.-I- -§-*H ^€ 

£ Si 4. H.efl<e] ^#(76) ^ #7l dkSL;£ ^i^-(72) p}^^. 

< 34 > ^ ^-ol £ ^ol ^AHHl nfeig .g.<g E^^iEi ^eflolf- ^31 

.E^l^lrS ^^.S*) JL^U #^ol 7}^*>t}-. <>l#3KkE 
^^HH ^^-#7] nfl«-o)l I^7]iElti| ^7^ 331; 

^SRr ^€^1^1-^ *}o]3\]*£ #<g-o| oi7>sl^ .H3l°J <3^## 

j 

#4^-*r &4. 

<35> 5. 6^8- £ t^^l *\}2 *MHH 4=. §^ E^fl^l^E^ olsflol^. £Al^ 

<36> £ 7^ £ 6£] n-n'i- 44 #)*fl# £ *il2 -g*HH 4^ 

<37> £ 6 ^ E 71 -g- *fl2 ^AHlofl 4s. E^^l^tl <H3Hfe 

4^14* ^5>^ ^4^«K> E^Xl^# Afolofl ^1-^el.Cg <* 61 ig#£| 

4 &tt4. 444, ^.$4^4 43144 ig^-i- ^ ^43 0.3. 

^44 ^^£f ^ &4. 
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<38> a o v 7 ] h^x^e] o^Wtt p<g 7l^r(80) ^€ ^1 ^ §H ( 82 ) ^ 

Q)$°)7} ^t>4. A o v 7] n^ ^^^#(82) ^JH 4^ 7 flS] p-l# 

(88)^1 % ^SLS. ±7$?}^ ^ji tifl^cj.. a o v 7 ] o1lB]lflAl^^(82) iflofl ^-7) 

p-€l-^ #^l-(88aH M( ladder-shaped) n-t(86)°l H^4. 

7l n-€(86)€- : ^7l p -^#(88)^ ^>£# ^#4. #7] n $ ^4^1^(82) ■ Wfl 
^fn^U^ ^ 71He 3fl ^ (looped gate pattern; .100)#°] -^€4. #7l ?^ 
sfl^frC 100)^8: ^71 p-t!-°l ^(88a) ^4 ^£4. ^, ^y) 

^(88a)£ #7l ^ 7flols sfl^doo) ^ofl ^*ltr4. 7fl°l£ sflifi(iOO) 

^ A o v 7] i5r)^A]<g^(82) A}o]ofl ^ ^<£n| sfl'€ (84)^1 7fl*fl£4. ^7} Qf$ ^ 
^•4 2fl€(84) 5E?t ^"71 ^ 71He afl^(ioo)4 4€"7>^1S. #7l p-lS] ^-«(88a) 
^-ofl ^^4. tq-eH, # 7 1 ^ ^l^^(84b)^ ^7} n-H 

(86) ^^l#Ji, ^71 #^ %<&*t ifl^(84a)£v#>l p-f(88) A <H 

1 - 

<39> ^7l p-l(88) xflofl #71 ^ ^<3^ 2fl^(84)^.S t&|*H*l H.^. ^^(93)o] 

^€4. ^ v 7l £31^ ^(93)^ ^7) ' £<&^ sfl€^ ifl^(84aH 3!3<H 
^•7] p-f(88) vfl^'^^€ P^ -g-^I^^Cbody region; 90)4, W p^ ^(90) 
vflofl ^-71 ofl5q^A]^^(82) p^ jI^S. SLefl ^(92)^- 5.^4. 

<40> #7] Bfl^l-(84) Aj-o]4 ^ n _^( 86 ) ifl ofl <^<* (98H $ ^ 

^4. ^7] <^(98)£- p^ JJ-^£ i^^#(94)4, ^7] p^ iiif 

* 

(94)ofl n^ ^^°J^(96)^: 5.^4. ^4 , A o V 7l p^ 4ii 

on _ 1 h 
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i^(96)^ #71 ^ ^<£4 3flEil-(84)^ #7l &A&^A(Mc)2\ ^^H ^ 

^SjaL, %7\ ^!^^^(96)^r #7] p*§ JL^H ^^#§(94) 4°H 

<41> #7l 7fl°]E 3))Hi(100)o)] ^ 7flo]E ^^.( 108 )o] #7] 7} JE.^ 

<3<3 (93H1 ^^-(106)ol ^^slJl, #7l <3<*j(98Hl *KMN iii # 

^■(104)^1 3^r€4. ^^tfl, #7l ^liLi #^-(104)£ ^1^*1 Jf7fl^ ^ ^<£4 

sfl€(84)-t Afo]^ ^.^.^ <3^(98)°fl $4-^ ^ $ic}. #7l A ^ 

(104)£ #7l JL^s-S. ±SL^%*(94) ^ #7l ^^^^(96)^1 3^r€4. -£*1*W 

7\ *%^5L, #7l Hefl<el #q-(106)£ H y oH^S. ti>£4 ^7^ cfS c^^ofl t§>§^ 

# 4£ JL^l^EiSS] JE3l°] ^ofl s>v4-*| 3#sU, 4# ^o. S ji^oj. ^^c]- 

°11 ^€4. 5E*h #7l ^#(104)^8: 5}o]efl^ ^ofl SM^lt 

<£o] o]7>^Cf. 444°-S a o V 7 ] 7j|o]E ^(108)£r J^ofl ^ 4*^1 4. #7] 

Til °1S *H-(108), #71 Hefl-el #^-(106) ^ #7l ^^-(104)^8: 4^ #71^ 

^-(102)^1 TflojE ^Bfl^(i 14 ) i ^eiioi ^bm^( 112 ) ^ ^o_^ ^ifl^dio)^- -f- 

*H #7l TllolE 5flEi(100), #7l £1^ ^(93) ^ #7l ^ (98W 

4. #7l ^(104) ^ #71 #^(106)£ AA ^4 £°1 #7] ± 

<3^(98) ^ #71 . = efl^l ^(93H 33 *r $14. #7l tII^e 

7^^(108) SfV 4^7}44. ^ f AV 7 ] ^(104), #7l 7^ 

(106) ^ #7l tiHe ^^-(io8)€- AA ^€ ^£ &4. 

°1^^"# I^liElti olTi^ #^°1 7>^^>4. ##*V TlU ^Al 
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<4|<q- pR>7HS m^l^ ^efloji- o]^xy e^^e)^ SHAH'S 

<44> % ^ofl ^O. JT^OV^ jt^e ^ oj^ ^ 

££*H ^*>4 JL^4 ^4* '^l^ T $14. 
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1] ; 

Aj-7] ofl3i|iiflAl<^ofl ^o.^ wfl<sjs} n7fls] o]^^-a> e^xI^eKDMOS Tr. ;Double 
Diffused MOS Transistor )!:-§• Slr^l , 

Jl^. ^S]JI, 4^ ^f^-sJ ^i/^1^ ^7l n7flS] o}^^-A|- E^j^-g-o] 
2] 

^11 *oHl &<>H, 

^-71 ol^^ E^xjiE^ n ^ S?fl^l4iEi(nVDM0S Tr. ; n-Type 

Vertical Double Diffused MOS Transistor)^ ?A%- ^ JL^<% f^$S-£\ # 

3] 

A o v 7l ol^^-AV e^^^eT^ ^°1#S^> E^^i^ E ^(p LDM os Tr..;p-Type 
Lateral Double Diffused MOS Transistor)'?! 7 A-=k ^ t}^ ^t^2\^$] 
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[ 3 ^ 4] 

41 1 .'r. ?i H 7]^; • 

^-71 7]# tfofl *8>8€ 42 5.^$) 4^«W^; 

a o > 7 ] ^ a o v 7 ] oii^iflAl^^ aH <*H ■ 7fl 4 42 4^#(burried 

layer);. 

aJ- 7 ) o^^aI^ a o h1 y^^s. «ti*l€ 4^r4^ ^ 

^ 4 # ( 1 ooped insulating pattern); 

"114=1 ^4 (mesh-shaped)^ 7)1 <>1 M. 4 ^ ; 

^ 4^1;^ ^tf-g-ofl ^igs}^ ^ ^O^Dl: sj)^- A>o]o^ 



a>7] 44 ^^-^ 

4°1^ 4 €21 .£^1-4 A oM 4^4 44 ^4 

44 $a<>H, 

#7-1 .Ei4<el 

^-7] 42 ofl^^ 0 !] 3^r€ 42 H^^^i el^kb 

^-71 42 s^sm %- ifl4 ^€ 42 H^^ Jl^S ^.ell^#^- if- 

Sfe ^-i: ^r^SLS. ^ JL7A<& ^ B$4^ «H ell °1 . 
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Iimi" 6] 

$7} ^-71 afl^^l^ tfloj] -^^(body 

region); s 

^7] *fll ^tH^l, ^-71 #7] ^12 JI^JE 

[•^f 7] 

^-71 4 TflojE sfl^i ^Hl ?rM-^ afl^sH j7^<a-^- #^*}^ iii 

8] 

^14 *H] $a o w, 

^-71 £Lefl<y <3<*M ^4=^ 4^r7fl^ =5ll<y ^q-*^- V\ , ^-71 ^^1^ 

#^1-8: JI^SH ^-f-^-S. ^31- ^ ^ al^^ Eqflx] 

* 
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[3^8- 9] 

#7] A TllolE sfllfH Bj-uHg 7flt^O.^ ^tfRf 7)1 o]H 

[^Ir 10] 

^7] 7)% ^€ ^2 £€^3 ^^l^; 
^ ^i «; 

o] *^f-6fl ^t^H ladder-shaped)^ ^2 £*1^ 

1 

o] 44 Q% 7])o}^ 5flHHl-( looped gate patterns); 

A oM oil 3 ^ A ) ^ %■ ^ #7] 4 TflolS sflig A}o]ol) 7fl 7 fl^ ^ ^<£uT- ^ 

(looped insulating pattern); 

A oM ^ H<34 s^-i-sl ^1^^1-ofl ^^5)<H #7] 42 H#*§ € ^£ 

A oM 4 2flBl^ Ml^»H ^t^M A o V 7l afll S.^ € 44 3 

^ ^sfl<y i"t*Rr Ji^°J- #^5lS2l oleflol. 
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11] 

410 %N 9X°1*], 

* 

<$7) m n ^ ^ii 

^ *)l2 E*I^ ^^^^1- #7] *fll #7l ^12 £ 

o). 

12] 

afllO *<N 5a°H, 

A oM ^ afl€^ vfl^^ofl 73l£|o] Aj-7i ^1 € 01^1 ^€ *)U 

-E^ -g-^l^Cbody region);^ ' . . 

#71 *fll -g-xfl ^o} Aj. 7 ] .^ffl a] S.^6\) ^ £ ^1 iE^S] 
13] 

*fli0 IN &<>H, 

^-7] 4 JBeflo] ojcrfofl s]-l4^ JL^-g; #3^>^- ^-g- b) 



OA..T1 
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[^H- 14] 

all 10 t°fl Sl^H, 

^-7) Heflo] <g<>H 34f5H jx^ovoi $35^ 4^7fl^ s.eflol ##1^ t-} s. 

[i'-r"^ 15] ' 
^110 %H1 SU^H, 
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